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[0 0 2 0] 

itz, (I) «'J>fi^T;K7)H> -7 ymW&<n>T)V*)vm*^1r 
h$>(Dt LT(±, tfflxJf <; >fh 7;vtnxf;k7^fJK >; ^gstf* (h'J 

7;i/tnxf;i/^f ;i/xf^, l J > /|^>n^tn7 , nt';Mf^xf;K 
>g£^-7°? 7;i/tn7f;Mf^xf;K 'J >S£ h 'J 7;i/tnxf ;v^f;V7*n 
fc?;K >; 7;i^^n-7°n k°;i/^ f;V7°D l J>|[A7 , ^7^tn7' 

^-^^-A-ynt^K l J>ih , J7;i'tDxf;Mf^7*f;K 'JvS^v^7 
;i/tn7°nk:>^f;v7f;K , J>§A7^7^tD7*f ;v7'f;v, 'J > 
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- n - 7*?-;K y >^y°n e y y -sec- 7^;k V >^7°n b° y y - t - 7*^- 

y- n -y°n , j>^h'J^fV>^V7 , nt 0 ;i/ > y y^ 1> y y -f-yy- n 
-t^;k 'J y ^^i/y-sec-y^-;v, ymv y y^-yy- t -ff- 
;K 'J^fi/^^fiK ij^fi/>xfiK y y^r^-yy- n -y°n 
£ 0 ;K y y y ^ y 7°n tf/K y y^7if- y y - n - 7^;K y >§7f 

wy-sec-rf-^, y y^r^-yy- t -t^;k 'J^v7*f 
, } )>MJ v y*f- p y ;k y y ^y y 7^ y y - n - 7^ ;k y y v 7' 
-f-yy -sec- 7^f-;K 'J>^v/f i/>-t-W, 'J>|ff7^fi/ 
yyf7K 'J>iff7^fl^>if^ >; y^x h n -7°n \d)V 

, U >^f- h ~>ff-Vy4 7 7°ntf;V A 'J>|f f^^fl^'z-n-rf^ 'J 
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|^>^fi/>^f)K y y^^y 9 yju^-)v^ v yW<y 9 
-n-ynt!;K y ygl^y ^ y ^ y y y y 7°n t:;K 'J>l^>^fi/>- 
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, 'J >ih'J^f^xf l/>-n-ynii;K y y^ h y y f^xf y y y y 7° 
Dk'iK 'J y^h ^f^xfU> - n-7*^;K 'J>|MJ^f^f 
sec-7*f-;K U U ^f;Vxfl/>- t -7*^7K y >|A^^fl/> 

'J>|Aipt^p>xf^ 'J >f A^t ^ f V > - n - t 0 ^, 

^^f+j-y ^i^y-sec-7^;v. 'j^A^fv^-t-yf^ y >m 

7K7>f;vxfi/»f;v, >; yggr- 9 ^ f;vxf u>xf;K 'J >|f F 
7^f;i/xf i/>- n -ynii;K y yggy- h 7^f;vxf i/>^f V7°ot';y 
y y^-r F7^f^xfI/>-n-7*f^ y y^f- h ^^y^^y-sec 
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y yw*? ^.x^-i^— sec-T^/K y t -7* 

-x^;vtW£ Lv> 0 
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ifz, (ii) oaufcy >iixf^^ 7 7ftt<7)7;Kivs?-ft 
>^7;vto/okX y >^j.^-ix>^Jr-9-7;v^-n^f V7°n tf;K y 

;K >^7°n tf 1/ > ^7*^ 7 n 7*f 'J^h'J^f l/>f'J7^tn 

'J >i h V ^ f 1/ v^v ^ n 7*0 e;v, 'J^h'J^f 
t7Wo/fvyo^, 'J >U h 'J ^ f U > ^7'^ 7 ;v t n 7f ;K 'J >i7 
Y y 7^*nxffl/, 'J >i7f l/>^>^7^tn7nt>, y >8£-7* 
f i'>A^t7;i/tn^v7o^K y ^T^-v^^y? ^a^o^/k y 

ynfcf;K 'J>if^7^f l/>^t7;i/tn^y7 0 ne;K 'J>»fh7^ 
7;vtn/f ;k 'J >Bly7f ;i/xf f ij 7;^nxfjv, y 
>f-/7f;vxfi/>^>^7Wo7n bf;i/ > y vKy^f ;vxfi/>A4rt 
7HD>fy7Dkf;K 'J > f ;vxf u > 7 o 7f ;K y 
^>^^fl/>f'J 7;i/^nxf;K y >^>^^fl/>^>^7;i/^-D7°n 
k?;K 'J ^ ^ f 1/ > Ai|f 1 7 t n y 7d y > * ^ ^ v 

>A7^7;v^n7f;K 'J >Kh 'J f 'J 7^* nxf ^, y > 

^f^xf-i/>A>^7^^-n7o tf;i/, y >M h y 
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t7^tn/fv^ne^ 'j >g| h 'J ^^-)V^vy^y°9 7JVtn7*f;K 
>@£^^r-9-^ f-vy Y V n:x^;K >; >it^^-^ 1^ ^ y )V$-u 

fl/^Ay^/^D/fJK 'J >S£y- h 7^fi^f h 'J 7i^oxf^ 
, 'J >if h iPif V>^>^7;i/tn7°n(i;K ^) y^f- y y ^ ^- 
•f-uy^^-^y frlruj yy°u t?;K >; b y ^^)V^vy^y"9 y^t 
ny^-)V, 'J>^7°^^f l/>f'J7^^nxf-;K yW.^y°9 * ^ ^ >^ 
y 9 y )^^uy"u\i)\y, ^y^^y°9 t^-vy^^y fr^u^vfvM^^ 
^7^fl/>^7°^7iVtn7"f;K 'J yW.^9 9 ff-vy Y 7;v^n 
'J >f 1 7 ^ f v y 7 ;^ n t°d u yWi* 9 9 * v y 
^**yy )V*u4 yy°u e/K 'j yB.* 9 9 vy^y°9 7;vtn7'fW 

[0 0 2 6] 

[0 0 2 7] " 

fin^/iiitrai^f^ (b.) ^^tf#^«^. ')^-y^m_mum^ 

*U £ h\<Z\£-Vyi]-^^- ML^t? (c) RZf^~^^]yyiJ-^^- Y 

ffc^ti (d) ^a^tL/i^o-e^^o 

[0 0 2 8] 

(a) (b) ^O^l^tf 1 0 0fi%Wat, (a 

) J&ftrf6 0^»%J^±, 10 0fi%*it\ (b) J&5>/^0#l:%jg, 4 0 
^i%J^T-C^) «9 , £W3L<(i (a) 5- 9 5#*%T\ ( b ) $ 

53^ 3 5-5 #»%-e& , TOJKIJ (a) mfttf 70-90 
(b) /&5W3 0-1 0#»%-C*^>o 
[0 0 2 9] 

(b) J&ft^mKX^tfyM^XTfrlt, mz-l£y -y*TU79 Y y 
Uuy9hy, y -fiy'uy 9 Y y, y -* 9 9 J y 9 b >\ jJ-7fn?^f 
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[0 0 3 0] 

|x7f^ (a) t Stt* ;v*^|?xx f ^S^/Xlif Ml?x^ f ;v (b) 

^ «b * * #7Kv#^-e fr&zt mt iu? # 5 \ *tK*« k ^ f> tcj ^ a - ^ 

[0 0 3 1 ] 

•7°n ; 1, 2—7^ b^yx^> 

. 1, 2-yxf^yx^, l-x^+y-2-n^yx^>, 1, 2-v 

f h 7 1; Kn k°7 >f <^itx-f ;vl ; ^> f ^^jva t ^ K, *J* 

fifcg^f-l^ S|7Df i/yfcoi^x7>f^i ; y^f;vx;^^y K\ v 
xf;^;v*^y KfOX^**y ; 7-fe h — h >j ;K 7°n — h V 
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^B^<7)#7K^m»^^^v^T, *#g<7)';^Ai£<h Lt(t L i PF 6 , L 

i b F4frbmi£ti&mmn } )?-'yAi&xteL i c f 3 s o 3 , lin (cf 3 so 

2 ) 2^ LiN (C 2 F 5 S0 2 ) 2> LiN (CF 3 S0 2 ) (C 4 F 9 S0 2 ) > L i 
PF 3 (C 2 F 5 ) 3 , LiB (CF 3 COO) 4*»f>**»J: ^ 3tf*i&*r*8Bfc'; ^ 

[0 0 3 4] 

'Jf-^Atli, &&&W!m*<r>m9lWkBtti s . ii#> 0. 5~2mol/dm 
3, «f^L<{±0. 5-1. 5mol/dm3of&B-e^ffi1-£o V AJttO^FJfjftJS 

[0 0 3 5] 

*l&W<o*7K^m**»±, ±«E<a*2K»*£, (c) fcf^l^*-**- Mt 
^fclf-^xfu>*-^ - (d) Srja^tJ-fr-CjgJniL^^ 

#14 Gzwmm. ftfonM*) t^mztiZo 

[0 0 3 6] 

If- ]/-yjj-#^- Ytt&m (c) «\ 0O;itfkr-U>#-sK*- K 4-> . 

K 4 -•x^/Hf—W K 4, 5-v^-f- 

;nf— — — K 4, 5-yxf^k*-W>*-'f^-b, M4-> 

IOHiH:^LT, 0. 1 - 1 5M*%-e&*K i^HL<(i> 0. 5-1 
2m*%-C£*K #K> 1. 0-10li%WiU\ 
[0 0 3 7] 
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Yit&tyQ (d) (i, 4 -if — ;i/xf 
K 4 -tf— ;v-4 -^f;vxf i/>*->f^- K 4 - fcf — 4 -jc^V-x 

4 -If— ;u— 4 - n-yn If K 4 

-If — )V- 5 - ^ vyiJ— s}?* - K 4 - tf — }V— 5 V > 

jj-yt-;^- K 4 -\£=-)\/- 5 - n -7°n tf ;i/xfl/>*-^- h^^tf ^, 
*l& 0 >ltLib{±#^-t:\ X(i2ffiJ^JLM^LTfflv^^ < h7& ? "e^^o -tubo^ 

4 -tf— K 4 —if— 4 ->f^xf 
* ' * - h t L < , 4 - if - P > # - * ^ - h Cff £ Lv^ 0 lf-;i/ 

L<(i, 0. 1-1 5I1%^(), £W2L<(3\ 0. 5-12M%-C& 
<9 , # 1 . 0 - 1 0Mm%^Ut 
[0 0 3 8] 

tr - v y ij - - h £ ex^xf ^ > # - - b it^^mmit 

, **i£>0£-fH ? , #Mt»I<7)itlii:^Lt, fftKiiO. 1-301 
*%-C£>fK «tO0iL<i±s 0. 2-2 0M%^&*K L< 12. 0 

.3-1 0*-&%-c&& o 

[0 0 3 9] 
[0 0 4 0] 

ffl-e§. WLiz, u-?7,m. ■ff^^Rmm, A&mM. ^n#&> mm^t 

[0 0 4 1] 
[0 0 4 2] 
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i^x^mif-e^^/z^M (002®) odt (mmmw 0. 335- 

0. 3 4nm/W3:L<, i^SKiiO. 335-0. 3 3 7nmt:^l. 0 Clft 

<£ 0*f i L < (i 0 . 5it%^T. 3 L < it 0 . 1 Ii%aK^§ 0 ^ 

«ViHJ:^>XlI[i]t/f-e^i6/i^B H B T-9--f X (Lc) ti> 3 Onm^lfJ L<, 
J: L< (±5 0nmm±T-ab*K t < (i 1 0 0 nm&_t-C**o 

S#&$t#<7) ^v7>ili, U - ¥ - m#T • la^y'T >'&X\ 1 ^ m- 

1 0 0 //id, ft Z L < fi3 /<m- 5 0 //m, J: W Z L < (i 5 /<m- 4 0 //in, #i3 
$f^L<ti7 ; «m~3 0 jum-Cfr&o BMtt®-<DB E T&itmMmit, 0. 5mV 
g-2 5. OmVgt^^ L< fiO. 7mVg-2 0. OmVg. £ W 
]£L<iil. OmVg-15. OmVg, WiKlil. 5mVg~10. 

ffiK&^X, 1 5 8 0 - 1 6 2 0cm-l«(7)E-^PA (b-^MlA) & 
Xf\ 3 5 0- 1 3 7 0cnrl<7)fSHOfcf-? PB (bf- ^SfiJSE I B) <7)$!KitR = 
IB/IA/6*\ 0-0. 5-e*^, 1 5 8 0 - 1 6 2 0cm-l<DiEffl(7)t o -^O# 
1lM>S^2 6 cm-lJilT, i L< ii2 5 cm-lJ^T-e^^ 0 

[0 0 4 3] 

[0 0 4 4] 

^mmmm^^^-^A^mmRxfwcthnm^nmntLxit, A g , zn 

, AK Ga, In, Si, Ge, S n, Pb, Ge, Su, Pb, P, Sb, 
B-i, Cu, NK Sr, B a m<V&mfrbMltin& 1 SJ^-hi: V A h 
#;Ag> Zn, AK Ga, In. Si, Ge, Sn, Pb, Ge, S n, P 
b, P, Sb, Bi, Cu, N K Sr, B a ^0#»^3§f3fft& ll^±« 
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ikm<D&im ; 'j^A^^i^f'bft&o 4>-ck S n, Si &^A 1 ^t>Slf 
ti& im.&±<v&mtv?-'y&t<n<£& ;sn, s i Wa i 3&><bjitf*L& n 

&±.<Dikm<vMiV&!) ; 'Jf Lv^ 0 Sn, Si RlfA 1 fi, 

[0 0 4 5] 

[0 0 4 6] 
[0 0 4 7] 
[0 0 4 8] 

[0 0 4 9] 
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[*»!l] 

[0 0 5 0] 

1 ~ 8 StfJttSE^ 1 - 4 
[0 0 5 1 ] 



H 1 











mm 




■ mm 


(wtW 


mm 


(wtX) 




LiPF 6 


TMP 


100 


VC J 


5 


VEC 


5 


*J60»J2 


LiPF 6 


TMP 


100 


VC 


2 


VEC 


8 


HBS0»J 3 


LiPF 6 


TMP+PC 


90:10 


VC 


5 


VEC 






LiPF 6 


TMP+PC 


80:20 


VC 


5 


VEC 


5 




LiPF 6 


TMP+PC 


60:40 


VC 


5 


VEC 


5 




UPF 6 


TMP+GBL 


80:20 


VC 


5 


VEC 


5 




UPF 6 


TMP+EC 


80:20 


VC 


2 


VEC 


8 


5£8S#18 


UPF 6 


TFEDMP+GBL 


80:20 


VC 


2 


VEC 


8 




UPF 6 


TMP 


100 










Jt««2 


UPF 6 


TMP 


100 


VC 


5 






Jfc««3 


UPF 6 


TMP+PC 


20:80 












LiPF 6 


TMP+PC 


20:80 


VC 


5 







[0 0 5 2] 

tmp : >; 

TF EDMP : >; >Wt Y 'J 7;u^-njr.^-;i/v^^;v 
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G B L ! y - 7* uy^hy 

ec :^m^u> 

PC :»ni;^> 

v c : tr - v y # h 

vec : 4 - tf-;vji^-i^>*-^^- h 

[0 0 5 3] 

*7Kmm»?sw5r^ii, j i s k- 2 2 6 5 KmmLxwmLtzo 

m^*&XH (*fe) Mo^m^ftCM-3 0 SS^l#St;vCG-5 1 1 B 
£ffiv^T, 2 5°C^i3it^SS^^iiJ^t/io 
[0 0 5 4] 

mmm 1 ~ 8 , itwo 1 - 4 <&***m#«*j8v>T3>f >ta«*4:f^«L7t 
MtLrvyvmmmtz^ m»it9o : 1 oojtip-cm^u z.ti*mm (n 

tCift^Lfe*$-fr, fttv-h^o f*<btt3tft«v- HiESl 2. 5mmH 
[0 0 5 5] 

rtfrY&Li&to (LiNio.8Coo.2O2) ^ ititL-COr-bf V>^7 7 
? t|£^J<h yStftfli£, MJfrC9 0 I 5 : 5t$^L, d*t£N- 

5mmtc*T*>#£^TIE^£: kfco 
[0 0 5 6] 
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[0 0 5 7] 

. 1. 4mA^mvrL^«/±^m^-e^fv\ 3B#P«^L£B#*JCT*l-7£: L£ 0 
Mii, 1. 4mAO^S»fL^fv\ mj±^ ? 2. 7 V izM LtzW j£T?#7 £ Lfz Q 

^jfcm*» (%) = C (JfcK^S) / ) X100 

[0 0 5 8] 

[m2] 



m 2 m 





eo 


(mS/cm) 






(Ah/kg) 


5fett«3S* 
(%) 


(Ah/kg) 


auras** 
(*) 






4.9 


145 


70. 1 


138 


96.2 


nmM2 




5.0 


149 


71.0 


144 


97.8 


nmmz 




5.9 


140 


65.9 


127 


95. 1 




ftb 


6.5 


142 


67.2 


129 


95. 1 




frb 


7.4 


140 


67.0 


130 


95.6 




ftL 


6.7 


145 


69.7 


144 


98. 1 






6.6 


145 


68.9 


143 


97.7 






5.9 


144 


64.6 


134 


96.4 


Jt««l 


ftb 


4.9 


0 


0 


0 


0 




frb 


4.8 


50 


24.7 


33 


64. 1 


Jt«MW3 


152 


7.1 


28 


14.0 


12 


56.0 


tt:««4 


150 


6.9 


81 


38.0 


76 


90.8 
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